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(54) 

(57) There is provided a method for producing a 
metal/ceramic bonding article, the method including the 
steps of: bonding a metal plate 12 of an alloy containing 
copper and nickel directly to at least one side of a ce- 
ramic substrate 10; applying a resist 14 on a predeter- 
mined portion of the metal plate 1 2 to remove an unde- 
sired portion of the metal plate 12 by etching; and re- 
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moving the resist 14 to form a pattern having a prede- 
termined shape of the alloy on the ceramic substrate 10. 
According to this method, it is possible to reduce the 
displacement failure of parts to improve productivity and 
to prevent bonding failure during the mounting of a sem- 
iconductor device or the like thereon. 



Metal/ceramic bonding article and method for producing same 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention generally relates to a 
metal/ceramic bonding article having a ceramic sub- 
strate and a metal plate bonded to the ceramic sub- 
strate, and a method for producing the same. More spe- 
cifically, the invention relates to a metal/ceramic bond- 
ing article wherein a metal plate of a Cu-Ni or Cu-Mn-NI 
alloy serving as a resistive element is bonded to a ce- 
ramic substrate and which is used for an electronic 
member for resistance, such as a shunt resistive ele- 
ment, and a method for producing the same. 

Description of the Prior Art 

[0002] In conventional electronic members for resist- 
ance, such as shunt resistive elements, an alloy plate 
serving as a sheet resistor precisely worked by a press 
working or the like is bonded to a ceramic substrate via 
a brazing filler metal, such as an Ag brazing filler, by 
means of the brazing and soldering (see Japanese Pat- 
ent Laid-Open No. 11-97203) . 

[0003] However, in such an electronic member bond- 
ed via a brazing filler metal, a worked sheet resistor must 
be arranged on a ceramic substrate at a precise position 
to be bonded thereto. In particular, when a very small 
resistor having a size of 1 0 mmD, such as a hunt resis- 
tive element, is bonded to a ceramic substrate, the dis- 
placement of the resistor is easy to occur, and it is diffi- 
cult to bond one or a plurality of resistors to one ceramic 
substrate, so that there is a problem in that the displace- 
ment failure of the resistor is not only caused, but pro- 
ductivity also considerably deteriorates. 
[0004] In addition, since the alloy plate serving as the 
resistor has a low solder wettability, there is a problem 
in that there are some cases where bonding failure may 
occur when a semiconductor device or the like is mount- 
ed on the alloy plate. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention 
to eliminate the aforementioned problems and to pro- 
vide a metal/ ceramic bonding article capable of reduc- 
ing the displacement failure of parts to improve produc- 
tivity, and a method for producing the same. 
[0006] It is another object of the present invention to 
provide a metal/ceramic bonding article capable of pre- 
venting bonding failure when a semiconductor device or 
the like is mounted thereon. 

[0007] I n order to accompl ish the aforementioned and 
other objects, the inventors have diligently studied and 
found that it is possible to reduce the displacement fail- 
ure of a pattern to improve productivity by bonding a 



metal plate of an alloy containing copper and nickel to 
a ceramic substrate, applying a resist on a predeter- 
mined portion of the metal plate, removing an undesired 
portion of the metal plate by etching, and removing the 
5 resist to form a pattern having a predetermined shape. 
As a result, the inventors have made the present inven- 
tion. 

[0008] According to one aspect of the present inven- 
tion, there is provided a method for producing a metal/ 
10 ceramic bonding article, the method comprising the 
steps of: bonding a metal plate of an alloy containing 
copper and nickel directly to at least one side of a ce- 
ramic substrate; applying a resist on a predetermined 
portion of the metal plate to remove an undesired portion 
is of the metal plate by etching; and removing the resist to 
form a pattern having a predetermined shape of the alloy 
on the ceramic substrate. 

[0009] In this metal/ceramic bonding article producing 
method, the alloy preferably contains manganese. The 
metal plate is preferably made of an electric resistance 
material. The etching is preferably carried out by using 
an etchant containing copper chloride or iron chloride. 
In addition, a plating is preferably carried out on the en- 
tire surface or part of the metal plate. The plating is pref- 
erably Ni plating, Ni alloy plating or Au plating. 
[0010] According to another aspect of the present in- 
vention, a metal/ceramic bonding article comprises: a 
ceramic substrate; and a metal plate bonded directly to 
at least one side of the ceramic substrate, the metal 
plate being made of an alloy containing copper and nick- 
el, and the metal plate being formed so as to have a 
pattern having a predetermined shape. 
[0011] In this metal/ceramic bonding article, the alloy 
preferably contains manganese. The metal plate pref- 
erably has a peel strength of 1 0 N/cm or more. The met- 
al/ceramic bonding article preferably has an insulation 
resistance of higherthan 1000MQ . In addition, a plating 
is preferably carried out on the entire surface or part of 
the metal plate. The plating is preferably Ni plating, Ni 
alloy plating or Au plating. 

[0012] According to a further aspect of the present in- 
vention, there is provided an electronic member for re- 
sistance, which comprises anyone of the above de- 
scribedmetal/ceramic bonding articles. 
[0013] According to a still further aspect of the present 
invention, there is provided a module assembled by us- 
ing any one of the above described metal/ceramic bond- 
ing articles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The present invention will be understood more 
fully from the detailed description given herebelow and 
from the accompanying drawings of the preferred em- 
bodiments of the invention. However, the drawings are 
not intended to imply limitation of the invention to a spe- 
cific embodiment, but are for explanation and under- 
standing only. 
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[0015] In the drawings: 

FIGS. 1A and 1B are sectional views showing pro- 
ducing steps in a preferred embodiment of a meth- 
od for producing a metal/ceramic bonding article ac- 5 
cording to the present invention; 
FIGS. 2A through 2C are sectional views showing 
producing steps in a preferred embodiment of a 
method for producing a metal/ceramic bonding ar- 
ticle according to the present invention; 10 
FIG. 3 is a sectional view showing a producing step 
in a preferred embodiment of a method for produc- 
ing a metal/ceramic bonding article according to the 
present invention; and 

FIGS. 4A through 4C are sectional views showing 15 
producing steps in a preferred embodiment of a 
method for producing a metal/ceramic bonding ar- 
ticle according to the present invention. 

DESCRIPTION OF THE PREFERRED 20 
EMBODIMENTS 

[0016] Referring now to the accompanying drawings, 
the preferred embodiments of a metal/ceramic bonding 
article and a method for producing the same according 25 
to the present invention will be described below. 
[0017] First, as shown in FIGS. 1A and 1B { metal 
plates 1 2 of a Cu-Ni or Cu-Ni-Mn alloy (manganin or the 
like) serving as an alloy for resistance are bonded di- 
rectly to both sides (or one side) of a ceramic substrate so 
10, such as an alumina substrate, to obtain a metal/ce- 
ramic bonding article. If the metal plates 12 are bonded 
directly to the ceramic substrate 10, there is an advan- 
tage in that the values of resistance of the metal plates 
are constant before and after bonding since no brazing 35 
filler metal is used. The expression "bonded directly" 
means a method for bonding a metal plate to a ceramic 
plate without the need of any brazing filler metal. By 
such a method, a metal plate of an overall-rate solid so- 
lution type alloy, such as a Cu-Ni or Cu-Ni-Mn alloy, can 40 
be bonded to a ceramic plate in an atmosphere of an 
inert gas, such as N 2 gas, or in vacuo at a temperature 
approximating the melting point of the alloy. Further- 
more, the metal plate 12 of a Cu-Ni or Cu-Ni-Mn alloy 
(manganin or the like) serving as an alloy for resistance 45 
may be bonded to one side of the ceramic substrate 1 0, 
and another metal plate, such as a copper plate, serving 
as a radiating metal plate may be bonded to the other 
side of the ceramic substrate 10. As the bonding 
strength of the metal plate, a peel strength of 1 0 N/cm so 
or more is enough. 

[0018] Then, a resist 14 is printed on predetermined 
portions of the metal plates 12 (FIG. 2 A), and undesired 
portions of the metal plates 12 are removed by etching 
(FIG. 2B). Thereafter, the resist 14 is removed to form 55 
a metal circuit (a resistor circuit) on the ceramic sub- 
strate 10 (FIG. 2C) . 

[0019] As chemicals used for this etching, an etchant 
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containing copper chloride or iron chloride is preferably 
used. By using such an etchant, some copper or iron 
alloys may share etching lines. In addition, even if acop- 
per plate serving as a resistor is bonded to the other side 
of the ceramic substrate 10 opposite to the metal plate 
12, the same chemicals can simultaneously etch the 
copper plate and the metal plate 12. Moreover, if an 
etchant containing copper chloride or iron chloride is 
used for etching, it is possible to ensure a resistance of 
at least 1 00 MO (DC 1 000 V) or more between patterns 
of alloys or between one side and the other side. Fur- 
thermore, although this etching may be carried out by 
dipping, the showering of chemicals to a member to be 
etched is effective in view of the etch rate. 
[0020] Then, as shown in FIGS. 3 and 4A through 4C, 
Ni-Pplating, Ni-B plating or Au plating is carried out on 
the entire surface or part of the metal circuit formed on 
the ceramic substrate 10. 

[0021] When the plating is carried out on the entire 
surface of the metal circuit, for example, predetermined 
chemicals are used for carrying out a plating 16, such 
as the electroless Ni-P plating, on the entire surface of 
the metal plates 12 after predetermined chemicals are 
used for carrying out processes, such as degreasing, 
chemical polishing, acid pickling and catalyst applica- 
tion (FIG. 3) . By thus carrying out the plating on the en- 
tire surface of the metal circuit, it is possible to improve 
the WB characteristic and solder wettability, to prevent 
the deterioration of resistance with age due to the diffu- 
sion of the solder, and to prevent the deterioration of 
resistance with age due to the oxidation of the metal cir- 
cuit of the alloy serving as the resistor. 
[0022] On the other hand, when the plating is carried 
out on a part of the metal circuit, for example, resists 1 8 
are printed on predetermined portions of the metal 
plates 12 (FIG. 4A).Then, predetermined chemicals are 
used for carrying out processes, such as degreasing, 
chemical polishing, acid pickling and catalyst applica- 
tion, and predetermined chemicals are used for carrying 
out a plating 20, such as the electroless Ni-P plating, in 
portions other than the resists 1 8 on the metal plates 1 2 
(FIG. 4B). Thereafter, the resists 1 8 are peeled off (FIG. 
4C). By thus carrying out the plating on part of the metal 
circuit, it is possible to prevent the displacement of a 
semiconductor device when the semiconductor device 
is mounted, and it is possible to prevent the variation in 
value of resistance of the metal circuit serving as an re- 
sistive element, due to the flow of the solder and the 
reaction of the solder with the metal plate. 
[0023] Examples of metal/ceramic bonding articles 
andmethods for producing the same according to the 
present invention will be described below in detail. 

Example 1 

[0024] Plates of a Cu-Ni-Mn alloy (manganin) having 
a size of 56 x 75 mmD and a thickness of 0.2 mm and 
serving as a resistive alloy were arranged directly on 
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both sides of an alumina substrate having a size of 60 
x 80 mmQ and a thickness of 0.635 mm to be heated in 
an atmosphere of nitrogen to a maximum temperature 
of 975 °C to obtain a metal/ceramic bonding article. 
Then, resists having a size of 48 x 68 mm □ (MT-UV- 
5203 produced by Mitsui Chemical Co., Ltd.) were print- 
ed on the manganin plates, and the manganin plates 
were etched with a copper chloride solution to remove 
undesired portions of the manganin plates. Then, the 
resists were removed. 

[0025] With respect to ten substrates thus obtained, 
the displacement fraction defective was measured on 
the basis of ± 0.2 mm as acriterion, so that the displace- 
ment fraction defective was 0 %. 

Example 2 

[0026] An alumina substrate having a size of 60 x 80 
mrrOand a thickness of 0.635 mm was prepared, and 
a break line processing was carried out so as to sepa- 
rate the alumina substrate into 35 regions, each having 
a size of 10 x 10 mm Q while ensuring a dummy portion 
of 5 mm in the edge portion thereof. Thereafter, plates 
of a Cu-Ni-Mn alloy (manganin) having a size of 56 x 75 
mrrOand a thickness of 0.2 mm and serving as a resis- 
tive alloy were arranged directly on both sides of the alu- 
mina substrate to be heated in an atmosphere of nitro- 
gen to a maximum temperature of 975 °C to obtain a 
metal/ceramicbondingarticle. Then, 35resists, each- 
having a size of 8 x 8 mmD (MT-UV-5203 produced by 
Mitsui Chemical Co., Ltd.), were printed on the man- 
ganin plates so that each of the resists corresponds to 
the center of each of the 35 regions of 1 0 x 1 0 mmD on 
the alumina substrate, and the manganin plates were 
etched with a copper chloride solution to remove unde- 
sired portions of the manganin plates. Then, the resists 
were removed. 

[0027] The substrate thus obtained was divided into 
pieces, each having a size of 10 x 10 mmD, and the 
displacement fraction defective of each piece was 
measured on the basis of ±0.2 mm as acriterion, so that 
the displacement fraction defective was 0 %. 

Example 3 

[0028] With respect to the metal/ceramic bonding ar- 
ticle obtained by the same method as that in Example 
2, the same etching process as that in Example 2 was 
carried out, and the resists were removed. Thereafter, 
the substrate thus obtained was dipped in a 10% solu- 
tion of Enplate PC455 (MeltexCo., Ltd.) at 47 °C for 325 
seconds to be degreased, and dipped in a solution of 
CPB50 + 35% H 2 0 2 water (47% + 4%) (Mitsubishi Gas 
Chemical Co., Inc.) at 45 °C for 70 seconds to be chem- 
ical-polished. Then, the substrate was dipped in sulfuric 
acid (10%) at room temperature for 30 seconds to be 
acid-pickled, and dipped in a 10% solution of Melplate 
Activator 350 (Meltex Co., Ltd.) at 30 °C for 220 seconds 



to carry out a catalyst application. Thereafter, the sub- 
strate was dipped in a solution of Nimuden SX-M+SX-A 
(10% + 5.5%) (C. Uyemura & Co., Ltd.) at 84 °C for 8 
minutes to carry out the electroless Ni-P plating on the 

5 entire surface of the manganin plates. 

[0029] After the substrate thus obtained was divided 
into pieces, each having a size of 1 0 x 1 0 mmD, the ap- 
pearance of each piece was checked with the naked 
eye. In addition, the plating wettability of each piece was 

10 evaluated, and a resistance between one side and the 
other side thereof, which will be hereinafter referred to 
as a "surface/reverse insulation resistance", was meas- 
ured. As a result, the appearance and the plating wet- 
tability were good, and the surface/reverse insulation re- 

15 sistance was higher than 1000 MQ. 

Example 4 

[0030] An alumina substrate having a size of 60 x 80 
mmD and a thickness of 0.635 mm was prepared, and 
a break line processing was carried out so as to sepa- 
rate the alumina substrate into regions, each having a 
size of 1 0 x 1 0 mm D Thereafter, a plate of a Cu-Ni-Mn 
alloy (manganin) having a size of 56 x 75 mmD and a 
thickness of 0.1 mm and serving as a resistive alloy was 
arranged directly on one side of the alumina substrate, 
and a plate of a Cu-Ni-Mn alloy (manganin) having a 
size of 56 x 75 mmD and a thickness of 0.05 mm and 
serving as a resistive alloy was arranged directly on the 
other side of the alumina substrate. Then, the substrate 
was heated in an atmosphere of nitrogen to a maximum 
temperature of 975 °C to obtain a metal/ceramic bond- 
ing article. Then, the same resists (MT-UV-5203 pro- 
duced by Mitsui Chemical Co., Ltd.) as those in Example 
2 were printed on the manganin plates, and the man- 
ganin plates were etched with a copper chloride solution 
to remove undesired portions of the manganin plates. 
Then, the resists were removed. 
[0031] Then, the substrate thus obtained was dipped 
in a 10% solution of Enplate PC455 (Meltex Co., Ltd.) 
at 47 °C for 325 seconds to be degreased, and dipped 
in a solution of CPB50 + 35% H 2 0 2 water (47% + 4%) 
(Mitsubishi Gas Chemical Co., Inc.) at 45 °C for 70 sec- 
onds to be chemical-polished. Then, the substrate was 
dipped in sulfuric acid (1 0%) at room temperature for 30 
seconds to be acid-pickled, and dipped in a 10% solu- 
tion of Melplate Activator 350 (Meltex Co., Ltd.) at 30 °C 
for 220 seconds to carry out a catalyst application. 
Thereafter, the substrate was dipped in a solution of 
Nimuden SX-M+SX-A (1 0% + 5.5%) (C. Uyemura & Co., 
Ltd.) at 84 °C for 8 minutes to carry out the electroless 
Ni-P plating on the entire surface of the manganin 
plates. 

[0032] After the substrate thus obtained was divided 
into pieces, each having a size of 1 0 x 1 0 mmD, the ap- 
pearance of each piece was checked with the naked 
eye. In addition, the plating wettability of each piece was 
evaluated, and the surface/reverse insulation resist- 



25 



30 



35 



40 



45 



50 



4 



BNSDCCID: <EP 1371621A1 J_> 



7 



EP 1 371 621 A1 



8 



ance thereof and the 90° peel bonding strength of the 
*manganin plate were measured. As a result, the appear- 
ance and the plating wettability were good, and the sur- 
face/reverse insulation resistance was higherthan 1 000 
MO . In addition, the 90° peel bonding strength of the 5 
manganin plate on the one side was 60.1 N/cm, and the 
90° peel bonding strength of the manganin plate on the 
other side was 41 .0 N/cm. 

Example 5 10 

[0033] An alumina substrate having a size of 60 x 80 
mrrOand a thickness of 0.635 mnrvwas : -prepared l and 
a break line processing was carried out so as to sepa- 
rate the alumina substrate into regions, each having a 15 
size of 10 x 10 mm Q Thereafter, plates of a Cu-Ni-Mn 
alloy (manganin) having a size of 56 x 75 mmD and a 
thickness of 0. 1 mm and serving as a resistive alloy were 
arranged directly on both sides of the alumina substrate 
to be heated in an atmosphere of nitrogen to a maximum 20 
temperature of 975 °C to obtain a metal/ceramic bond- 
ing article. Then, the same resists (MT-UV-5203 pro- 
duced by Mitsui Chemical Co., Ltd.) as those in Example 
2 were printed on the manganin plates, and the man- 
ganin plates were etched with a copper chloride solution 2s 
to remove undesired portions of the manganin plates. 
Then, the resists were removed. 

[0034] Then, the substrate thus obtained was dipped 
in a 10% solution of Enplate PC455 (Meltex Co., Ltd.) 
at 47 °C for 325 seconds to be degreased, and dipped 30 
in a solution of CPB50 -1- 35% H 2 0 2 water (47% -1- 4%) 
(Mitsubishi Gas Chemical Co., Inc.) at 45 °C for 70 sec- 
onds to be chemical-polished. Then, the substrate was ... 
dipped in sulfuric acid (1 0%) at room temperature for 30 
seconds to be acid-pickled, and dipped in a 10% solu- 35 
tion of Melplate Activator 350 (Meltex Co., Ltd.) at 30 °C 
for 220 seconds to carry out a catalyst application. 
Thereafter, the substrate was dipped in a solution of 
Nimuden SX-M+SX-A (1 0% + 5.5%) (C. Uyemura & Co., 
Ltd.) at 84 °C for 8 minutes to carry out the electroless 40 
Ni-P plating on the entire surface of the manganin 
plates. 

[0035] After the substrate thus obtained was divided 
into pieces, each having a size of 10 x 1 0 mmD, the ap- 
pearance of each piece was checked with the naked *s 
eye. In addition, the plating wettability of each piece was 
evaluated, and the surface/reverse insulation resist- 
ance thereof and the 90° peel bonding strength of the 
manganin plate were measured. As a result, the appear- 
ance and the plating wettability were good, and the sur- so 
face/reverse insulation resistance was higherthan 1 000 
MQ . In addition, the 90° peel bonding strength of the 
manganin plate was 60.1 N/cm. 

Example 6 55 

[0036] An alumina substrate having a size of 60 x 80 
mmD and a thickness of 0.635 mm was prepared, and 



a break line processing was carried out so as to sepa- 
rate the alumina substrate into regions, each having a 
size of 10 x 1 0 mm Q Thereafter, plates of a Cu-Ni-Mn 
alloy (manganin) having a size of 56 x 75 mmD and a 
thickness of 0.2 mm and serving as a resistive alloy were 
arranged directly on both sides of the alumina substrate 
to be heated in an atmosphere of nitrogen to a maximum 
temperature of 975 °C to obtain a metal/ceramic bond- 
ing article. Then, the same resists (MT-UV-5203 pro- 
duced by Mitsui Chemical Co., Ltd.) as those in Example 
2 were printed on the manganin plates, and the man- 
ganin plates were etched with a copper chloride solution 
to remove undesired portions of the manganin plates. 
Then, the resists were removed. 

[0037] Then, plating resists (MT-UV-5203 produced 
by Mitsui ChemrcahCo., Ltd.) were printed on predeter- 
mined portions of the manganin plates. Thereafter, the 
substrate thus obtained was dipped in a 10% solution 
of Enplate PC455 (Meltex Co., Ltd.) at 47 °C for 325 
seconds to be degreased, and dipped in a solution of 
CPB50 + 35% H 2 0 2 water (47% + 4%) (Mitsubishi Gas 
Chemical Co., Inc.) at 45 °C for 70 seconds to be chem- 
ical-polished. Then, the substrate was dipped in sulfuric 
acid (10%) at room temperature for 30 seconds to be 
acid-pickled, and dipped in a 10% solution of Melplate 
Activator 350 (Meltex Co., Ltd.) at 30 °C for 1 1 0 seconds 
to carry out a catalyst application. Thereafter, the sub- 
strate was dipped in a solution of Nimuden SX-M+SX-A 
(10% + 5.5%) (C. Uyemura & Co., Ltd.) at 84 °C for 8 
minutes to carry out the electroless Ni-P plating on the 
predetermined portions of the manganin plates. Then, 
the plating resists were removed 
[0038] After the substrate thus obtained was divided 
into pieces, each having a size of 1 0 x 1 0 mmD, the ap- 
pearance of each piece was checked with the naked 
eye. In addition, the plating wettability and partial plating 
performance of eachpiece were evaluated, and the sur- 
face/reverse insulation resistance thereofwas meas- 
ured. As a result, the appearance, plating wettability and 
partial plating performance were good, and the surface/ 
reverse insulation resistance was higherthan 1000 MS2. 
[0039] As described above, according to the present 
invention, it is possible to provide a metal/ceramic bond- 
ing article capable of reducing the displacement failure 
of parts to improve productivity and capable of prevent- 
ing bonding failure during the mounting of a semicon- 
ductor device or the like thereon, and a method for pro- 
ducing the same. 



Claims 

1. A method for producing a metal/ceramic bonding 
article, said method comprising the steps of: 

bonding a metal plate of an alloy containing 
copper andnickel directly to at least one side of 
a ceramic substrate; 
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applying a resist on a predetermined portion of 
said metal plate to remove an undesired portion 
of said metal plate by etching; and 
removing said resist to form a pattern having a 
predetermined shape of said alloy on said ce- 
ramic substrate. 

2. Amethod for producing a metal/ceramic bonding ar- 
ticle as set forth in claim 1 , wherein said alloy con- 
tains manganese. 

3. Amethod for producing a metal/ceramic bonding ar- 
ticle as set forth in claim 1 , wherein said metal plate 
is made of an electric resistance material. 

4. Amethod for producing a metal/ceramic bonding ar- 
ticle as set forth in claim 1 , wherein said etching is 
carried out by using an etchant containing copper 
chloride or iron chloride. 

5. Amethod for producing a metal/ceramic bonding ar- 
ticle as set forth in claim 1 , wherein a plating is car- 
ried out on the entire surface or part of said metal 
plate. 

6. Amethod for producing a metal/ceramic bonding ar- 
ticle as set forth in claim 5, wherein said plating is 
Ni plating, Ni alloy plating or Au plating. 

7. A metal/ceramic bonding article comprising: 

a ceramic substrate; and 

a metal plate bonded directly to at least one 

side of said ceramic substrate, said metal plate 

being made of an alloy containing copper and 

nickel, and said metal plate being formed so as 

to have a pattern having a predetermined 

shape. 

8. A metal/ceramic bonding article as setforth in claim 
7, wherein said alloy contains manganese. 

9. A metal/ceramic bonding article as setforth in claim 
7, wherein said metal plate has a peel strength of 
10 N/cm or more. 

10. A metal/ceramic bonding article as set forth in claim 
7, which has an insulation resistance of higher than 
1000 MQ. 

11. A metal/ceramic bonding article as set forth in claim 
7, wherein a plating is carried out on the entire sur- 
face or part of said metal plate. 

12. A metal/ceramic bonding article as set forth in claim 
11 , wherein said plating is Ni plating, Ni alloy plating 
or Au plating. 



13. An electronic member for resistance, which com- 
prises a metal/ceramic bonding article as set forth 
in any one of claims 7 through 12. 

5 14. A module assembled by using a metal/ceramic 
bonding article as set forth in any one of claims 7 
through 12. 
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